Accumulation of dephosphorylated 4EBP after mTOR inhibition with rapamycin is sufficient to disrupt paracrine transformation by the KSHV vGPCR oncogene.
Dysregulation of the PI3K/Akt/mTOR pathway is one of the most frequent events in human cancer. However, the clinical benefits of PI3K/Akt/mTOR inhibitors have not yet achieved their predicted potential in many of the most prevalent human cancers. Of interest, treatment of Kaposi's sarcoma (KS) patients with rapamycin provided the first evidence of the antineoplastic activity of mTOR inhibitors in humans, becoming the standard of care for KS arising in renal transplant patients. Thus, the study of KS may provide a unique opportunity to dissect the contribution of specific mTOR downstream targets to cancer development. The KS-associated herpesvirus (KSHV) is the etiological agent for KS, and the KSHV-encoded oncogene viral-G protein-coupled receptor (vGPCR) promotes the potent activation of the PI3K-Akt-mTOR pathway by both direct and paracrine mechanisms. We focused on a direct target of mTOR, EIF4EBP1/2/3 (4EBP), which inhibits the translation of eukaryotic initiation factor 4E (eiF4E)-bound mRNAs. 4EBP phosphorylation by mTOR relieves its inhibitory activity, hence resulting in increased eiF4E-dependent mRNA translation. We developed a paracrine transformation model, recapitulating the cellular composition of KS lesions, in which vGPCR-expressing cells promote the rapid proliferation of endothelial cells, thus expressing KSHV-latent genes by the release of growth factors. Using this model, we show here that the accumulation of dephosphorylated 4EBP in response to rapamycin or by the expression of an mTOR-insensitive mutant of 4EBP1 is sufficient to disrupt the eiF4E function downstream of mTOR to a similar extent than the mTOR catalytic inhibitor Torin2 and to halt KS development. We also provide evidence that eiF4E contributes to paracrine neoplastic, signaling through the release of pro-angiogenic factors that are acting on endothelial cells, expressing KSHV-latent genes. These findings may provide a preclinical platform and the rationale for the development of novel mTOR, inhibiting agents that may selectively disrupt the mTOR-4EBP interaction for the treatment of KS and other tumor lesions, exhibiting hyperactive mTOR pathway function.